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Abstract 
The validity of the Multidimensional School Anger Inventory (MSAI) was examined with 
adolescents from five Pacific Rim countries (N = 3,181 adolescents Mage = 14.8 years, 52% 
females). Confirmatory Factor Analyses examined configural invariance for the Anger 
Experience, Hostility, Destructive Expression, and Anger Coping subscales. The model did not 
converge for Peruvian students. Using the top four loaded items for Anger Experience, Hostility, 
Destructive Expression configural invariance and partial metric and scalar invariances were 
found. Latent means analysis compared mean responses on each subscale to the United States 
sample. Students from other countries showed higher mean responses on Anger Experience 
subscale  (ds = .37 to .73). Australian (d = .40) and Japanese students (d = .21) had significantly 
higher mean Hostility subscale scores. Australian students had higher mean scores on the 
Destructive Expression subscale (d = .30), whereas Japanese students had lower mean scores (d 
= -.17). The largest latent mean gender differences (females lower than males) were for 
Destructive Expression  among Australian (d = -.67), Guatemalan (d = -.42), and United States 
(d = -.66) students. This study supported an abbreviated 12-item MSAI with partial invariance. 
Implications for the use of the MSAI in comparative research are discussed. 
 
Keywords:  anger, hostility, aggression, assessment, cross-national, gender, Multidimensional 
School Anger Inventory, structural invariance 
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Importance of the School Context in Understanding Anger 
During their developmental years children and adolescents spend a substantial amount of 
time in school settings, which are primary contexts for students’ social and emotional 
development (Daunic et al., 2012). Within this setting, students are exposed to complex and 
sometimes stressful social interactions that might provoke negative emotions, such as anger, 
prompting them to use appropriate coping strategies.  Dysregulated anger in school settings can 
have detrimental and long-term consequences because anger is more closely linked with 
externalizing problems such as aggression (Fives, Kong, Fuller, & DiGiuseppe, 2011) than other 
negative emotions (e.g., sadness and fear) (Kim, Walden, Harris, Karrass, & Catron, 2007; Park, 
Kim, Cheung, & Kim, 2010), and may also be a strong factor in suicidality among youth (Lee, 
Choi, Park, & Shin, 2009; Park, Ryu et al., 2010).   
Additionally, children and adolescents who frequently exhibit aggressive behaviors are 
more likely to: (a) have higher rates of substance abuse (Piko, Keresztes, & Pluhar, 2006), (b) 
dropout of school (Giancola & Tarter, 1999), and (c) engage in school bullying (Lovegrove, 
Henry, & Slater, 2012; Rieffe, Camodeca, Pouw, Lange, & Stockmann, 2012).  With regard to 
bullying, Ttofi, Farrington, and Lösel (2012) completed a recent meta-analysis indicating that 
bullying aggression was a strong predictor of later criminal offending, lending further support to 
the need for schools to provide programs that address students’ anger-related experiences.  
From an educator’s perspective, it is important to recognize that anger and hostility are 
normal human experiences, but when students experience them chronically and with high 
intensity they are at increased risk of academic difficulties (Boman & Yates, 2001; McEachern 
& Snyder, 2012).  A refined understanding of school-related anger could enhance researchers’ 
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and practitioners’ awareness of the factors that moderate or mediate youth anger, thereby leading 
to improved prevention and intervention efforts, which, in turn, could improve the quality of 
students’ lives both in adolescence and adulthood. This study aimed to contribute to the literature 
on the measurement of youths’ school anger-related experiences by examining Multidimensional 
School Anger Inventory (MSAI) data from five Pacific Rim countries in order to further evaluate 
its construct validity and utility for future cross-national comparative research. 
Anger and Cultural Considerations 
Although anger is viewed as a fundamental human emotion, cultural factors influence its 
experience and expression. Matsumoto, Yoo, and Chung (2010), for example, described how 
different cultural rules dictate how one should manage their anger, thus providing a framework 
for acceptable behaviors (Matsumoto et al., 2010). One study investigating cross-cultural 
differences in anger action tendencies found that individuals from the United Kingdom were 
more likely to report direct action aggression tendencies in response to anger arousal, whereas 
participants from Hong Kong were more likely to report displaced aggression tendencies 
(Redford, 1999). Another cross-cultural study comparing children from the United States and 
two Nepalese tribes found that children from the U.S. and Brahman children were more likely to 
endorse anger as a viable response to frustration, whereas Tamang children were more likely to 
appraise frustrating situations as leading to shame (Cole, Tamang, Shrestha, 2006). 
With respect to the MSAI, researchers have used it with samples drawn from Australia 
(Boman, Curtis, Furlong, & Smith, 2006; Boman, Smith, & Curtis, 2003; Boman & Yates, 
2001), Japan (Bear, Uribe-Zarain, Manning, & Shiomi, 2009; Terasaka, 2011), Iran (Aryadoust, 
Akbarzadeh, & Akbarzedeh, 2011; Ghanizadeh, 2008; Ghanizadeh & Haghighi, 2010), 
Phillippines (Campano & Munakata, 2004), USA (Fryxell & Smith, 2000; Furlong & Smith, 
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1998; Furlong, Smith, & Bates, 2002; Smith, Furlong, Bates, & Laughlin, 1998), and Vietnam 
(Barker, Grefe, Burns, & DiGiuseppe, 2008). Given its extensive use with various cultural 
samples, additional research is needed to examine the cross-national structural validity of the 
MSAI. In particular, its structural invariance needs to be established so that the results across 
studies can be interpreted with greater meaning and accuracy. 
Multidimensional School Anger Inventory Gender Comparisons 
An important consideration when assessing anger is the possibility of gender differences 
in response patterns. In previous MSAI research, compared to males, females scored higher on 
positive coping strategies associated with anger and lower on cognitive hostility, whereas males 
had higher scores on aggressive anger expression (Furlong et al., 2002). In another study, 
Australian boys and girls demonstrated no differences in the frequency and intensity with which 
they experienced anger (Boman, 2003) but, in another sample, Iranian girls reported more 
intense, angry feelings than did boys (Ghanizadeh, 2008). In both of these studies girls had lower 
levels of cognitive hostility than boys (Boman & Yates, 2001). An interesting finding from the 
Boman et al. (2006) study was that higher levels of anger in females did not always correspond 
to more aggressive response tendencies; that is, females experienced anger as often and as 
intensely as males, but were less likely to endorse the use of aggressive responses, which is 
consistent with Fives et al.’s (2011) findings of gender differences in physical aggression. 
Consistent with the findings of other youth anger researchers (e.g., DiGiuseppe & Tafrate, 2007), 
student responses to the MSAI have differed by gender; hence, there is a need to further explore 
these differences once the latent structure of the MSAI is documented more thoroughly. 
Previous Multidimensional School Anger Inventory Psychometric Research 
The MSAI (Smith et al., 1998) measures various aspects of students’ anger experiences 
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related to school, based on Spielberger’s multidimensional conceptualization of anger, which 
includes affective (Anger), cognitive (Hostility), and behavioral (Aggression) components (A-H-
A, Spielberger, Reheiser, & Sydeman, 1995). The core A-H-A components were labeled as 
Anger Expression, Hostility, and Destructive Expression. .In addition, because not all 
experienced anger is necessarily expressed as aggression and some students might activate 
positive coping responses when they feel angry, we added the Anger Coping subscale. Taking 
into account possible cultural influences on how students’ experience and express anger in 
school contexts, the basic psychometric properties of the MSAI have been evaluated using 
samples from Australia, Iran, Japan, and the United States. As shown in Table 1, the reported 
internal consistency reliability of the four MSAI subscales has been favorable. The MSAI’s 
factor structure has been examined in four different studies, three times using exploratory factor 
analysis (EFA) (Boman et al., 2006; Furlong et al., 2002; Shimoda & Terasaka, 2012) and three 
times using confirmatory factor analysis procedures (CFA) (Aryadoust et al., 2011; Boman et al., 
2006; Shimoda & Terasaka, 2012). In general, previous research using the MSAI with different 
national samples replicated its four-factor structure; but, the configural, metric, and scalar 
invariance of the MSAI across national samples has yet to be examined.  Evidence of the 
MSAI’s measurement invariance is necessary to conclude that its latent traits have the same 
characteristics, which would facilitate cross-group comparison research (Kim, Kim, & 
Kamphaus, 2010).  
Purpose of Current Study and Research Questions 
Findings from previous MSAI factor studies contributed to knowledge about students’ 
anger experiences and how this complex emotion is expressed across diverse samples. However, 
more work is needed to better understand how students experience anger within school contexts. 
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The present study investigated the validity of the MSAI using three samples (Australia, Japan, 
and United States) drawn from previously published studies and two new samples (Guatemala 
and Peru), which were collected to extend the generalizability of the MSAI to a wider range of 
cultural contexts. The research questions guiding this investigation were: 
1. Do the constructs measured by the MSAI (Anger Experience, Hostility, Destructive 
Expression, and Anger Coping subscales) demonstrate factorial invariance (configural, 
metric, and scalar) across adolescent samples from the Pacific Rim countries of Australia, 
Guatemala, Japan, Peru, and the United States?  If not, can a subset of MSAI items be 
identified that do reflect invariance? 
2. Based on the findings related to research question 1, if factorial invariance (or partial 
invariance) is found, do youth across national samples obtain similar scores on the MSAI 
latent traits? 
3. Again, based on the findings related to research question 1, if factorial invariance is 
found, do males and females within each national sample have similar mean scores on the 
MSAI latent traits? 
Based on previous MSAI factor studies and theoretical considerations, we hypothesized 
that the core A-H-A subscales (Anger Experience, Hostility, and Destructive Expression) of the 
MSAI would demonstrate factorial invariance across the five national samples. In contrast, the 
Anger Coping subscale has shown weaker psychometric properties in previous research; hence, 
cultural factors might be more influential here, resulting in lack of convergence for the four-
factor model. If it is the case that configural invariance cannot be demonstrated for the four-
factor MSAI model, we planned to identify and evaluate a subset of items forming the A-H-A 
conceptual core that might prove to be more invariant across national samples. Furthermore, we 
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made no hypothesis about country-level mean difference in the MSAI latent traits because no 
previous research has compared MSAI scores at the latent trait level. Finally, based on previous 
research demonstrating gender differences on anger subscales, particularly for anger expression, 
we hypothesized that there would be within country mean differences when comparing responses 
by gender. 
Method 
Samples and Participants 
This study used data from three previous published studies (Boman et al., 2006; Furlong 
et al., 2002; Shimoda & Terasaka, 2012). In addition, to enhance generalizability (different 
language and cultural contexts), the MSAI was administered to students attending secondary 
schools in Peru and Guatemala. The original MSAI wording was translated (Japanese and 
Spanish) using by the researchers in each in consultation with the developers of the original 
MSAI using back-translation procedures. In each instance, the national researchers worked 
directly with the developers of the MSAI to ensure that the original intent of each item was 
retained. In Australia, some items using United States idiomatic expressions were slightly 
modified to fit local word usage.   
In each country, the sample was selected from schools that were willing to allow their 
students to be invited to participate. In all instances, parents and students were given the choice 
to opt out of the study. Altogether, data were obtained from 3,181 students from five countries 
(Australia [n = 589], Guatemala [n = 467], Japan [n = 1,027], Peru [n = 428], and the United 
States [n = 670]) with more females (52%) than males participating.  The students ranged in age 
from 12 to 17 years (Mage = 14.8 years) with students from Peru (14.0 years) and Japan (14.5 
years) being slightly younger than the sample as a whole and students from the United States 
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being slightly older (15.7 years). More detailed information about the sample and data collection 
procedures used in each country is available from the authors upon request and can be 
downloaded as supplemental information from the journal’s website.  The reader should note that 
the large sample of 3,181 students allowed us to use randomly selected subsamples to replicate 
and thereby add confidence to our confirmatory factor analyses procedures. See the “Overview 
of the Statistical Analyses” for how these subsamples were used. 
Measures 
Multidimensional School Anger Inventory (MSAI). The MSAI’s (Furlong et al., 2002) 
core content, based on Spielberger et al.’s (1995) A-H-A model, includes a total of 36 items (see 
Table 3). The Anger Experience (13 items) subscale uses the following prompt: “If these things 
happened to you AT SCHOOL, how mad (angry) would you be?” The response options are: 1 = 
would not be mad at all, 2 = I would be a little angry, 3 = I would be pretty angry, and 4 = I 
would be furious, with each option paired with a line-drawn facial icon depicting the related 
emotion.  The Hostility (6 items) subscale uses the following prompt: “How much do you 
disagree or agree with these ideas?”  The response options are: 1 = strongly disagree, 2 = 
disagree, 3 = agree, 4 = strongly agree. Both the Destructive Expression (9 items) and the Anger 
Coping (8 items) subscales use the following prompt: “When you get mad (angry) at school, what 
do you do?” and these response options: 1 = never, 2 = occasionally (sometimes), 3 = often, 4 = 
always. The MSAI, which was identified as employing exemplary procedures in its development 
(Goodwin & Goodwin, 1999), has been used with children and adolescents ages 10-18 years and 
can be administered in 10-15 min either individually or in groups (see Smith et al. [2011] for a 
review of the MSAI and other youth anger assessments). 
Overview of the Statistical Analyses 
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 We first provide a descriptive analysis of the item-level response patterns across the five 
national samples. For this analysis, the responses to each item were dichotomized and expressed 
as the percentage of students from each country who endorsed the item. For example, students 
were considered to have endorsed an Anger Experience item when they indicated that they 
would feel either pretty angry or furious. Chi-square tests were used to compare the ratios of 
responses across countries with the p-level adjusted to .0014 to account for the 36 item 
comparisons. 
The primary factor analyses were conducted in two stages. First, confirmatory factor 
analysis (CFA) was employed to test the fit of each subscale using a random half-split of the 
combined sample of 3,181 students (sample 1). Using sample 2 in stage 2 of the analysis, 
structural equation modeling (SEM) was used to test the hypothesized factor structure and 
invariance across the five countries and genders in a series of multigroup CFAs. Hence, sample 1 
was used to examine the MSAI’s factor structure and then sample 2 was used to independently 
examine factorial invariance.  
The invariance testing process involves several steps in which increasingly restrictive 
levels of measurement invariance are explored. Three levels of measurement invariance were 
tested in the following order: configural, metric, and scalar (Steenkamp & Baumgartner, 1998).  
Configural invariance tests if the same basic factor structure is applicable across countries.  This 
level of invariance was designed to examine whether the zero and nonzero factor pattern 
coefficients were equivalent across countries and to establish baseline models with adequate fit 
for the subsequent measurement invariance testing. This analysis provides a means of evaluating 
if the four MSAI subscales fit for each national sample. Once configural invariance is 
established, metric invariance is tested. Metric invariance tests the extent to which the relations 
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between the factors and the items are equivalent across groups. This analysis provides data 
relevant to evaluating the equivalence of the factor loadings on the four MSAI subscales.  If the 
latent factor has equal loadings across countries, this ensures that each national sample responds 
to the items in a similar way. Thus, any differences in the latent factor can be meaningful across 
national samples.  
The last step of measurement invariance testing is scalar invariance, which tests the 
equality of intercept terms to determine whether the 10 groups (5 countries by 2 genders) use the 
response scales in a similar way. If this invariance test is met, it allows for the meaningful 
comparisons of latent means.  In the present study, for all analyses, the degree of model fit was 
assessed using several criteria: the Satorra-Bentler scaled statistic, comparative fit index (CFI; 
Bentler, 1990), standardized root-mean-square residual (SRMR), and root-mean-square error of 
approximation (RMSEA; Steiger & Lind, 1980) with 90% confidence interval. Preliminary 
examination of students’ responses showed that these data were multivariately kurtose; hence, all 
analyses were based on the robust statistics. Satorra-Bentler scaled statistic (S-B χ2) was used 
because it provides a correction to the test statistics and standard errors when data are non-
normally distributed. We used the two-index strategy advanced by Hu and Bentler (1999). 
Specifically, SRMR was examined with a value lower than .08 desired. In addition to acceptable 
SRMR, values lower than .07 for the RMSEA were used to determine a good-fitting model. In 
reporting on evidence of invariance, two criterions must be met. The first criterion is that the 
multigroup model exhibits an adequate fit to the data. Cheung and Rensvold (2002) 
recommended that when differences in CFI values between models are smaller than or equal to -
.01, then the null hypothesis of invariance should not be rejected. Further, Lagrange multiplier 
(LM) test modification indices were examined to find which equality constraints are untenable.  
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Results 
Item-Level Descriptive Analysis 
 We first examined the pattern of responses for each item across the five national samples, 
showing how often the students endorsed each of the 36 MSAI items. We dichotomized item 
responses to show the percentage of students who selected either of the top two response options 
(see Table 2 for how this was done). Only three items had nonsignificant differences in the 
proportions of students endorsing them and all of these items had low endorsement ratios (9% to 
15%; Hostility item [14] and Destructive Expression items [23, 24]).  For the other 33 MSAI 
items, the ratios of item endorsement were significantly different across the five countries. Items 
with the largest differences were distributed across all four MSAI subscales: Anger Experience 
(9, 12, 13), Hostility (15), Destructive Expression  (20, 21), and Anger Coping (32, 34). A 
striking difference in endorsement rates was found for Ho-15 (School is really boring) with only 
5% of Peruvian students endorsing this item compared with 50% of Australian and 61% of 
United States students. Destructive Expression (20) (When I’m angry, I’ll take it out on whoever 
is around) was endorsed by 55% of the Peruvian students compared to just 6-14% of all other 
national samples. Finally, only 9% of Japanese students endorsed Anger Coping (34) (If 
something makes me mad, I try to find something funny about it), which compares to 39% of 
Guatemalan and 44% of Peruvian students. In summary, the descriptive analysis revealed some 
differences in item endorsement rates across the five countries, which supported the need to 
examine the MSAI’s factorial invariance. 
Confirmatory Factor Analysis 
The data were randomly split into two subsamples (using SPSS 20 case selection random 
sample utility). Using the first split-half sample, CFA was conducted to test the fit of the factor 
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structure for each subscale individually. The one-factor model fit for each of the four subscales 
run individually was deemed acceptable in terms of SRMR and RMSEA (CFA analysis A in 
Table 2). The RMSEA value indicated that the one-factor model for the Anger Coping subscale 
was not the best fitting to the sample., To further refine the MSAI we decided to keep the Anger 
Coping subscale for the next step to see if its top four loaded items might provide an acceptable 
fit (given that some scale refinement was needed, we decided to use the top four items because 
they would have had the best chance to result in a good fit and to create a more efficient 
measure).  Factor loadings were all significant and loaded high on the four subscales (see Table 
2).  
Next, CFA was assessed on sample 2 using the EQS (V6.1) structural equation modeling 
program (Bentler, 2006) to examine the MSAI’s four-factor structure (Anger Experience, 
Hostility, Destructive Expression, Anger Coping) model using the top four loaded items derived 
from the sample 1 analysis. The four-factor model (CFA analysis B in Table 2) yielded an 
overall S-B χ2 (98) value of 461.94, with SRMR = .050, and RMSEA = .050. In terms of two fit 
indices, the four-factor MSAI structure was a good fit to the data. Parameter estimates 
(standardized factor loadings) with corresponding t ratios that are greater than 2 are considered 
evidence that the parameter is significantly different from zero and important to the model 
(shown in Table 2). For this proposed four-factor (Anger Experience, Hostility, Destructive 
Expression, Anger Coping) model that used the four top loaded items from each subscale (16 
total items), all parameter estimates were found to be statistically significant (p < .01). 
Multigroup Invariance Testing 
Measurement invariance testing was performed in three steps: configual, metric, and 
scalar. We found that the four-factor (Anger Experience, Hostility, Destructive Expression, 
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Anger Coping) model did not hold across countries because it did not converge on the sample of 
Peruvian students. Examining the factor structure for Anger Coping alone we did not find 
evidence supporting a one-factor solution with good fit statistics across countries.  
We next decided to test the three-factor Anger Experience–Hostility–Destructive 
Expression model (12 total items) across countries with the second split-half random subsample. 
Consistent with a goal of streamlining and refining the MSAI for research applications, we used 
the top four items from the first stage of the CFA analysis. Table 3 displays configural invariance 
test results with fit values for the three-factor model across 10 subgroups (country by gender). 
For each group, factor loadings were of all of satisfactory magnitude and were statistically 
significant at the p < .01 level. Since the same factor structure was tenable across all country-by-
gender groups, configural invariance was supported.  
Metric and scalar invariance results are displayed in Table 4. First, Model 2 constrained 
all factor loadings to be equal across the country-by-gender groups. Comparing Model 1 
(baseline model) and Model 2, ∆CFI was larger than .01, indicating that the latent factors did not 
have the same effect on all of their respective observed indicators. Based on LM test, we dropped 
equal constraints partially and respecified the model (Model 3), yielding support for a partial 
metric invariance model as opposed to the full metric invariance model. Scalar invariance was 
evaluated as the last step. The full scalar invariance model did not hold based on unacceptable 
change in ∆CFI. Thus, using LM test results we respecified the model (Model 5). Partial scalar 
invariance in observed variable intercepts was found given the ∆CFI value of .009 (i.e., Model 1 
vs. Model 5). In sum, the results suggested that the Anger Experience–Hostility–Destructive 
Expression 12-item model showed adequate invariance across countries and genders. Byrne, 
Shavelson, and Muthen (1989) contend that as long as at least one item is invariant, a measure 
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with partial metric/scalar invariance need not preclude the meaningfulness of subsequent 
analysis, such as latent mean analysis. 
Test of Latent Mean Differences 
Given that the assumptions of configural, metric, and scalar invariance were satisfied, the 
next step was to test for differences in latent means. We first examined MSAI subscale mean 
differences across five countries (see Figure 1) with the United States sample set as the reference 
group. Results showed significant mean group differences with respect to Anger Experience, 
Hostility, Destructive Expression. In terms of Anger Experience , youth from all other countries 
indicated more intense anger emotions than the United States students, with the largest 
magnitude of the latent mean differences found between Australia and United States (d = 0.73). 
On the Hostility subscale, Japanese and Australian students expressed more school-related 
cognitive hostility than United States students.  In terms of aggressive anger expression, 
Japanese students were less likely than students from the United States to endorse such 
strategies, while Australian students were more likely to do so. 
Next, we examined mean gender differences (see Figure 2) with males set as the 
reference group. Results showed significant mean group differences with respect to all MSAI 
Anger Experience, Hostility, Destructive Expression factors. United States males reported they 
were more likely to endorse Anger Experience items than females. Japanese and United States 
males were higher than females in terms of Hostility, while males in all countries with the 
exception of Peru reported higher levels of Destructive Expression than females.  
Discussion 
 The primary objective of this study was to examine the structural validity of the MSAI 
across national samples and if necessary to refine it to facilitate future cross-national 
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investigations. Researchers have used the MSAI to build an understanding of youths’ school-
related anger experiences in various national contexts, and it has shown positive psychometric 
properties when data were examined within specific national samples.  However, a more robust 
test of any measure’s validity is if it can be shown to maintain factorial invariance across diverse 
samples. In this study, we did not find full support for the factorial invariance across the 10 
country x gender groups in stage 1 of the analysis. Primarily this appeared to be a function of the 
Anger Coping subscale, particularly for the Peruvian students. Nonetheless, support was found 
for the core Anger Experience, Hostility, Destructive Expression model as it had satisfactory 
factorial invariance across all 10 national x gender subgroups.  Full configural invariance was 
found, as was partial scalar and partial metric invariance, which is a strong result when it is 
considered that the multigroup analysis was actually making 45 pairwise comparisons. In stage 2 
of the analysis, we refined the core MSAI subscales by identifying the four items in each scale 
that best contributed to an abbreviated version.  Since the 12-item abbreviated MSAI had 
acceptable fit with the Anger Experience, Hostility, Destructive Expression model, this should 
facilitate the use of the MSAI as an efficient tool with which to assess school anger-related latent 
traits in applied and research contexts. The fact that an abbreviated MSAI linked with 
Spielberger et al.’s (1995) A-H-A anger model had partial invariance should be interpreted as a 
positive result and a meaningful contribution to school anger-related research. In our literature 
review, we found only one study that specifically examined the structural invariance of an 
adolescent anger or aggression scale. The Kim et al. (2010) study was unable to find even partial 
invariance for the Aggression subscale of the widely used Behavior Assessment Scale for 
Children (BASC; Reynolds and Kamphaus 1992) when examining invariance according to 
gender alone, let alone cross-national differences.  
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It is our view that robust national comparison studies should be predicated on the 
development of an instrument with empirical evidence of structural invariance, as was done in 
this study.  Ideally, such an investigation would also include randomly drawn national 
representative samples, which was not the case here.  Although this study was not designed to 
fully explore national and gender differences, and therefore preclude definitive substantive 
interpretation, the latent means analyses produced both some expected and unexpected findings. 
First, with respect to gender differences on the MSAI latent factors, we found that in four of the 
five countries males were more likely (moderate to large effects sizes) than females to indicate 
that they would respond aggressively to school anger-provoking situations, which is consistent 
with previous research (Kerr & Schneider, 2008). The fact that Peruvian males and females did 
not differ on their responses to the Destructive Expression items may alert researchers to the fact 
that cultural considerations might play an important role in shaping gender related responses to 
certain school anger-provoking situations. The most consistent gender differences were found in 
the United States, where females had significantly lower latent means on all three MSAI 
subscales. Although in some respect the United States society is considered to be egalitarian, our 
data suggest that, at least with regard to anger, young males in the USA are socialized to 
experience and express this emotion differently than females. 
Again, definitive substantive interpretations of national comparisons cannot be made 
based on the samples used in this study; however, some unexpected patterns were found that 
warrant further investigation. Although we made no hypotheses about national differences, we 
were surprised to find that students from all other national samples reported that they would 
respond with greater (moderate to large effect sizes) anger intensity (Anger Experience) than the 
United States students. With the exception of the Australian students, the students did not report 
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that they would express (Destructive Expression) their angry emotions in negative ways. If this 
pattern is replicated in other research, it will be of interest to explore if this relates to a broader 
pattern of non-United States students having more intense emotional experiences as school, 
which might include both positive and negative emotions. Finally, the finding that the Australian 
students reported higher levels of anger intensity and expression than all other countries needs to 
be explored further, as one would think that the United States and Australian schools and cultural 
contexts might be the most similar given their common root language and cultural roots in 
British traditions. These are all matters that, of course, require additional comparative research, 
which can now be carried out with an instrument of known cross-national psychometric 
properties. 
A finding that we anticipated based on previous cross-cultural and MSAI research was 
that that the coping items (Anger Coping) did not perform well across all national groups. More 
specifically, we found that the Anger Coping subscale did not converge for the Peruvian 
students. In addition, in looking at the individual items, some large differences were noted in 
how the students indicated they might cope with anger-inducing situations; for example, the 
Japanese students indicated that they would be much less likely than other students to use humor 
as a coping strategy. Researchers might still use want to use the MSAI Anger Coping subscale 
but they should verify that it is valid for their population and should not presume that the scores 
from their sample can be compared to those derived from other national samples.  Alternatively, 
it might be the case that scales developed and validated within a relevant cultural context should 
be considered (e.g., Andreu & Peña, 2011; Liu, Zhou, & Gu, 2009).   
Study Limitations 
The MSAI focuses on the link between school anger experiences and aggressive 
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behavior, such as bullying, but students can also experience anger and other negative emotions 
within the context of academic demands (Pekrun, Goetz, Titz, & Perry, 2002). The relations 
between MSAI item content and academic, as opposed to social, circumstances that evoke anger 
is a matter that requires additional research. For example, the demands associated with the 
national college entrance examination in China may illicit unique within-country school anger 
related experiences. Yan and Guoliang (2007), for example, found gender differences for 
Chinese adolescent students with males reporting more positive emotions (pride, enjoyment, 
hope) and fewer negative academic emotions (anxiety, shame, and anger) than did females. 
Researchers using the MSAI should consider the fit of its item content with the objective of the 
study to evaluate if it is the best instrument for their purposes.  
 Another limitation is that three of the samples used in this study were taken from 
previous published research and all five samples were not randomly selected so there is some 
nonspecific selection bias. Designing and completing a study that used common sampling and 
survey administration procedures across all national samples could improve the results of the 
present study. Nonetheless, the samples used in the present study were of sufficient size to allow 
for replication and refinement of the analyses, which is a methodological advantage.  
 As in all scale research that uses translations, a possible limitation relates to the fact that 
some items needed to be modified because the original MSAI used some idiomatic language 
appropriate for a United States sample. We note that in working on the translations, we were able 
to agree on phrasing that fit the original intent of the items in ways that actually helped to clarify 
the item even for use with United States samples. It is an interesting observation that the process 
of translating a questionnaire had the benefit of clarifying the item intent of the English version 
of the survey.  
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Applications 
It stands to reason that if a youth feels angry less often, then they have fewer opportunities to 
reinforce habitual patterns of angry thoughts that contribute to a generalize hostile world view 
schema and similarly be in fewer circumstances that elicit aggression. Research findings support 
the strategy that developing a better understanding of students’ school anger related experiences 
could play a role in helping schools to address pressing international problems such as bullying. 
For example, Champion (2009) found that young adolescents, particularly females, who reported 
fewer angry feelings were more likely to use ignoring and distraction coping strategies in peer 
victimization circumstances. In a study involving older adolescents in India, Rohini, and Devi 
(2011) found that although angry feelings were not always expressed negatively (e.g., 
aggressively), those students who experienced frequent and intense episodes of anger reported 
lower levels of positive social adjustment. The implication is that high levels of anger, even in 
the absence of accompanying aggressive expression, can diminish the overall quality of life for 
youth. Teaching students ways to recognize and regulate their emotional reactivity to anger-
provoking situations may be one way to enhance positive youth development. The MSAI is one 
tool that may be used by counselors or other mental health personnel to assess anger-related 
experiences in order to identify students in need of services and to evaluate intervention 
effectiveness. Contrasted with other adolescent anger instruments, we see the MSAI’s 
contribution being that it specifically asks students about school-related experiences. Another 
advantage is that the 12-item version identified in the present study offers an efficient way for 
school-based mental health professionals to periodically assess the anger. For example, Larson 
(2005), Feindler and Engel (2011), and Waterman and Walker (2009) suggested using the MSAI, 
in part, to evaluate outcomes when using their school-based anger management programs. In 
USEP-2012-0021 R1—MSAI Factorial Invariance 21
addition, the 12-item MSAI could be part of a low-cost universal school well-being screening 
assessment when used in combination with other public-access instruments (after assessing them 
for appropriate use in cross-national research), such as the Strengths and Difficulties 
Questionnaire (Essau et al., 2012), the Student Life Satisfaction Scale (Huebner, 19991, 1995), 
or the Positive and Negative Affect Scale (Laurent et al., 1999). As a final point, the MSAI was 
designed as a more universal assessment of adolescent’s school-associated anger experiences and 
not for clinical assessments leading to a formal psychiatric diagnosis. For more intensive clinical 
assessment, school-based mental health professional could consider other instruments such as the 
Anger Regulation and Expression Scale (Cavlazoglu, Erdogan, Paine, & Jones, 2012; 
DiGiuseppe, & Tafrate, 2011) or the Aggression Questionnaire (Ang, 2007). 
Conclusions 
A primary implications of this study for researchers is that the original 36 item MSAI is 
not needed to measure accurately and efficiently the core A-H-A concepts of anger. In future 
research we suggest that this abbreviated 12 item MSAI could be used because it places less 
response burden on adolescents completing the questionnaire and it also allows researchers 
greater flexibility to include MSAI latent traits when examining more complex structural models 
related to student behaviors and experiences. Based on the results reported here, the MSAI could 
be a useful tool for school-based mental health professionals working to help students learn to 
recognize and regulate their frustrations and anger in a facilitative manner and for researchers 
conducting cross-cultural and comparative research on this complex human emotion. 
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Table 1  
 
Psychometric Properties Of The MSAI As Reported In Peer-Reviewed Journals 
 
Source Country Sample Analysis Factor Analysis Anger Expression Hostility1 Destructive 
Expression 
Coping 
Furlong et al. 
(2002)2 
 
USA 
English 
N = 1166 
49% male 
age: 14–18  
PCA  
varimax 
No cross 
loadings 
 
Sample 1  
Loadings: .47 – .68 
= .87 
Crossvalidation 
Loadings: .43 – .68 
 = .84 
Sample 1  
Loadings: .44 – .72  
= .78 
Crossvalidation 
Loadings: .46 – .65 
= .80 
Sample 1  
Loadings: .45 – .72 
 = .83 
Crossvalidation 
Loadings: .56 – .68 
= .82 
Sample 1  
Loadings: .43 – .65 
 = .65 
Crossvalidation 
Loadings: .43 – .68 
 = .84 
 
Boman et al. 
(2006) 2 
 
Australia 
English 
 
N = 1400 
50% male 
age: 13–17  
 
PCA  
direct 
oblim  
 
CFA 
AMOS 
V5 
 
No cross 
loadings 
 
 
GFI = .92 
TLI = .86 
RMSEA = .04 
 
Loadings: .26 – .67 
 = .79 
 
 
None Reported 
 
Loadings: .61 – .71 
 = .78 
 
 
None Reported 
 
Loadings: .44 – .71 
 = .77 
 
 
None Reported 
 
Loadings: .41 – .59 
 = .67 
 
 
None Reported 
 
Aryadoust  
et al. (2011) 
 
Iran 
Farsi 
 
N = 585 
23% male 
age: 13–17  
 
CFA  
AMOS 
V6 
 
CFI = .89 
RMSEA = .05 
 
None Reported 
 
None Reported 
 
 
None Reported 
 
 
None Reported 
 
 
Shimoda & 
Terasaka  
(2012) 2 
 
Japan 
Japanese 
 
N = 3448 
50% male 
age: 10–17  
 
PCA 
varimax  
CFA R 
2.10.1 
 
No cross 
loadings 
GFI = .91 
RMSEA = .05 
 
Loadings: .46 – .66 
male= .86 
female = .87 
 
Loadings: .68 – .81 
male= .87 
female = .89 
 
Loadings: .27 – .71 
male= .79 
female = .84 
 
Loadings: .30 – .58 
male= .77 
emale = .65 
 
Note. PCA = Principal Components Analysis, CFA = Confirmatory Factor Analysis, AMOS = SPSS structural equation modeling application, R 2.10.1 = Revolution 
Analytics application.1 Factor was called “cynical attitudes” in Smith et al. (1998) and Shimoda and Terasaka (2012).2  Data sets included in the present stud
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Table 2     
 
Percentage Of Students By Country Endorsing Each MSAI Item By Subscale And Standardized Factor Loadings For CFA Analysis (A) The Multigroup Analysis Of Each 
MSAI-36 Subscale (Anger Experience, Hostility, Destructive Expression, Anger Coping) For Each Subscale Run Individually And CGFA Analysis (B) The Loadings Of The 
Top Four Items From Each Subscale Considered Simultaneously 
 
 Item-level Response Comparisons Loadings CFA (A) Loadings CFA (B)
MSAI Subscales and Items Australia Guatemala Japan Peru USA 2 subscales run individually 
Items run 
simultaneously 
Anger Experience  (% responding: pretty angry + furious) S-B χ
2
(65) = 494.70, SRMR 
= .048, RMSEA = .066 
 
1.  You didn’t notice that someone put gum on your seat and you sat on it. 81% 46% 72% 50% 66% 192.1 .50  
2.  At school, two bigger students take something of yours and play “keep 
away” from you (stop you from getting it back by throwing it to each 
other). 
83% 59% 71% 56% 52% 167.8 .52  
3.  You tell the teacher that you are not feeling well but she or he does not 
believe you. 
77% 53% 63% 39% 50% 163.4 .58 .54 
4.  Someone in you class acts up (behaves badly), so your whole class has to 
stay after school. 
69% 45% 46% 32% 45% 145.4 .52  
5.  You ask to go to the bathroom (toilet) and the teacher says “no.” 42% 30% 30% 24% 23% 59.1 .54  
6.  You go to your desk in the morning and find out someone has stolen 
some of your school supplies. 
71% 78% 74% 77% 53% 119.3 .57 .57 
7.  Someone in your class tells the teacher on you for doing something. 62% 61% 47% 53% 45% 61.9 .56  
8.  You get sent to the principal’s office when other students are acting 
worse than you are. 
85% 69% 70% 63% 64% 79.1 .61 .61 
9.  The “teacher’s pet” (favorite student) gets to do all of the errands or 
special jobs in class. 
7% 29% 34% 32% 7% 287.1 .36  
10. Somebody cuts in front of you in the lunch line (in the canteen line at 
lunch). 
25% 19% 22% 16% 12% 47.7 .52  
11. You are trying to do your work in school and someone bumps your desk 
on purpose and you mess up (make a mistake). 
43% 47% 50% 50% 29% 88.2 .59 .59 
12. You study hard for a test and still get a low grade. 71% 60% 28% 43% 42% 326.1 .43  
13. Somebody calls you a bad name. 44% 59% 46% 58% 20% 227.3 .52  
Hostility  (% responding: agree + strongly agree) S-B χ
2
(9) = 100.56, SRMR 
= .040, RMSEA = .067 
 
14. School is worthless (junk, waste of my time). 13% 14% 14% 13% 13%     1.6 .69 .61 
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15. School is really boring. 50% 37% 20% 15% 61% 402.4 .65 .68 
16. Grades at school are unfair. 36% 30% 16% 27% 38% 127.4 .61 .61 
17. There is nothing worth learning at school. 9% 9% 5% 10% 5%   20.9 .58  
18. Rules at school are stupid. 40% 51% 31% 22% 38%   88.5 .65 .62 
19. Adults at school do not care about students. 30% 35% 24% 27% 20%   38.9 .55  
Destructive Expression  (% responding: pretty often + always) S-B χ
2
(27) = 279.63, SRMR 
=.056, RMSEA=.070 
 
20. When I’m angry, I’ll take it out on whoever is around. 14% 9% 6% 55% 10% 531.1 .47  
21. When I’m mad (angry), I hate the world. 28% 14% 48% 17% 19% 278.1 .35  
22. When I’m mad (angry) I break things. 18% 14% 8% 12% 15% 36.2 .68 .71 
23. I get so mad (angry) that I want to hurt myself. 15% 12% 9% 11% 10% 13.8 .46  
24. If I get mad (angry), I’ll throw a tantrum (scream or go on the rampage). 14% 13% 9% 10% 11% 11.5 .49  
25.  I punch something when I’m angry. 30% 29% 12% 23% 23% 93.3 .67 .69 
26.  When I get a bad grade, I figure out ways to get back at the teacher. 12% 7% 4% 8% 9% 36.1 .60 .51 
27.  When I’m mad at a teacher, I make jokes in class to get my friends 
laughing. 
22% 15% 5% 16% 14% 107.2 .52  
28.  When I get a bad grade on a test, I rip the test paper into little pieces. 16% 16% 2% 16% 9% 131.2 .56 .51 
Anger Coping  (% responding: pretty often + always) S-B χ
2
(20) = 319.92, SRMR 
= .072, RMSEA = .089 
 
29. I talk it over with another person when I’m upset  39% 48% 32% 49% 51% 80.7 .30  
30. When I get mad at school, I share my feelings.  19% 47% 37% 36% 31% 98.5 .38  
31. When I get angry, I think about something else  31% 40% 27% 16% 40% 89.9 .33  
32.  Before I explode, I try to understand why this happened to me.  32% 44% 17% 52% 48% 248.7 .57 .55 
33. When I’m upset, I calm myself down by reading, writing, painting, or 
some similar activity.  
23% 36% 24% 46% 35% 85.1 .53 .55 
34. If something makes me mad, I try to find something funny about it.  22% 39% 9% 44% 28% 256.2 .52 .50 
35.  When I’m mad, I let my feelings out by some type of physical activity 
like running or playing. 
27% 44% 27% 44% 40% 65.5 .47 .51 
36.  When I’m angry, I cover it up by smiling or pretending I’m not mad.  30% 31% 22% 37% 27% 34.4 .35  
Note. Wording in parentheses show the modifications made to make the items more appropriate for use in other countries. Degrees of freedom for chi-squares were 4 with n’s 
of 3055-3060. For bold chi-square values, p < .0001. CFA analysis (A) computed by combining all five countries and for each of the four MSAI subscales individually (fit 
statistics are shown for each MSAI subscale. This analysis identified the top four loaded items for each subscale (16 total items). Then, CFA analysis (B) was computed by 
combining all five countries and examined the structure of the 16 highest loaded items considered simultaneously. This model did not converge. All values were statistically 
significant at p < .05.
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Table 3  
 
Summary Of Model Fit Statistics By Country For The Abbreviated MSAI-12 Model 
 
Group        S-B χ2      df           SRMR          *RMSEA 95%[CI] 
Australia (n = 285) 105.36 51 .079 .061 [.044, .061] 
 Male (n = 131) 73.75          51 .068                  .055 [.024, .069] 
 Female (n = 154) 86.29 51             .058                  .053 [.041, .065] 
Guatemala (n = 231) 123.03         51 .055 .050 [.040, .060] 
 Male (n = 99) 83.42            51 .066                  .051 [.030, .068] 
 Female (n = 131) 93.41 51             .074                  .061 [.047, .074] 
Japan (n = 350) 148.22 51  .069 .061 [.050, .073] 
 Male (n = 260) 119.75    51     .059 .072 [.055, .079] 
 Female (n = 247) 88.72          51 .068   .055 [.035, .073] 
Peru (n = 171) 60.09 51 .059 .032 [.001, .060] 
 Male (n = 98) 63.38 51 .077                  .050 [.001, .058] 
 Female (n = 73) 47.60             51 .079                  .001 [.001, .067] 
USA (n = 330) 81.49          51 .045 .043 [.024, .059] 
 Male (n = 150) 52.46 51      .048                  .014 [.001, .055] 
 Female (n = 180) 66.05 51 .062                  .041 [.001, .066] 
 
Note. S-B χ2 = Satorra-Bentler scaled chi-square statistic; SRMR = standardized root-mean-square 
residual; *RMSEA = robust root-mean-square error of approximation; CI = confidence interval. 
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Table 4  
Model Fit Indices For Invariance Tests For The Abbreviated MSAI-12 Model 
Model and invariance level   S-B χ2       df        SRMR    *RMSEA 95% [CI]    ∆CFI 
Stage 1. Mean structure analysis 
Model 1 (baseline model): configural invariance 522.92       255 .068 .059 [.052, .066]           — 
Model 2: Full metric invariance 607.30       291 .078     .048 [.046, .050] .022 
Model 3: Partial metric invariance 566.28 278 .073 .059 [.052, .066] .008 
Model 4: Partial metric and full scalar invariance 1470.89 324 .115 .084 [.082, .114] .066 
Model 5: Partial metric and partial scalar invariance 960.84       388 .078 .057 [.055, .059] .009 
 
Note. S-B χ2 = Satorra-Bentler scaled chi-square statistic; SRMR= standardized root-mean-square residual; 
*RMSEA = robust root-mean-square error of approximation; CI = confidence interval; ∆CFI = difference in robust 
comparative fit indices between baseline model. 
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Figure Captions 
Figure 1.  Latent Means Analyses Effect Sizes for the Abbreviated MSAI-12 Model: Country 
latent means analyses with the USA sample set to zero. 
Figure 2. Latent Means Analyses Effect Sizes for the Abbreviated MSAI-12 Model: Gender 
latent means analyses, females compared to males within country. 
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